Introduction
Craving is a common phenomenon. Prevalence rates of food craving in college students have been reported to be as high as 97% of women and 68% of men 1 . Food craving is associated with increased food consumption in restrained eaters 2 , is positively correlated with body mass index 3, 4 , and often leads to weight gain and obesity. It has also been associated with failure to complete weight-loss treatments 5 and with the potential to trigger purging behaviors 6 . Even in non-clinical populations, food cravings may evoke strong feelings of ambivalence and guilt 2, 3 . However, definitions of food craving are heterogeneous, and there is a lack of well-established measures. Self-report questionnaires have been used to measure food craving, but the constructs being assessed by these questionnaires are complex. Further studies are needed to examine and measure its complexities, as this may be a potentially modifiable determinant of energy intake and nutritional quality.
"Craving" designates a motivational state that promotes an intense desire related to consummatory or ingestive behaviors 1, 7, 8 . Craving is also an important aspect of substance abuse and addiction, and has been used to study altered eating behavior 9, 10 . Craving is a complex phenomenon, and cross-cultural aspects may aggravate investigating it. For instance, issues related to the definition and understanding of "craving", and how these terms are translated and/or may be altered by translation 11 should always be considered.
The term "craving" is derived from the Old Icelandic or Norse word "krefja", which means "to beg" or "to demand" 8, 12 . In the addiction field, "craving" has been described as "urgent desire, longing, [or] yearning" 8 (p. 459) or "intensely wanting" 1 . Many definitions of food and drug cravings are linguistically similar, but conceptualization of craving is more problematic in the context of "food", as food comprises many macro and micronutrients and is not addictive in its true sense 13 .
The controversial conceptual status of craving may reflect the lack of a comprehensive etiological model that distinguishes the core components of food craving (e.g. urgent or intense desire to eat; recurrent thoughts or preoccupation with craved food) from aspects that may be involved during craving experiences (e.g. hunger, loss of control over eating). Importantly, experiencing craving does not necessarily lead to food intake. Also, food ingestion occurs despite craving. Likewise, hunger is not a precondition for craving. Cravings that lead to episodes of binge eating, for example, are more likely to happen in the context of diminished hunger but increased negative affect 6, 13 .
In addition, the notion of craving appears to be strongly culture-bound 14 . For example, sweet cravings (which are prominent in Western cultures) -are virtually absent in other countries. For example, in a study conducted by Parker et al. 11 , only 1% of young Egyptian men and 6% of young Egyptian women reported cravings for chocolate. Likewise, they were also far more likely to crave for savory foods than sweet foods. This indicates that attitudes towards food and eating may play a critical role in the experience of food cravings.
Despite the challenges in understanding and measuring food cravings, studies have been developed that explore the links between craving for food and binge eating 15 , menstrual cycle 16 , depression 17 , obesity, and eating disorders 9, 10 23 ). These instruments assess habitual cravings related to specific kinds of foods and explore certain dimensions of food cravings. The FCQ, however, was constructed to assess cravings for a variety of foods. The FCQ combines two versions that measure current (state) and habitual (trait) food cravings, and is a well-established instrument that has been translated and adapted to Spanish 18 , Dutch 3 , German 24 and Korean 25 . The psychometric properties of the FCQs have been tested on healthy subjects 18, 19 and on eating disorders clinical samples 26, 27 , and considered to be satisfactory by researchers. The conceptual framework by CepedaBenito et al. 18 recognizes food craving as a multifaceted (multidimensional) construct that embraces cognitive, physiological, and behavioral aspects.
The aims of this study were to translate and adapt the FCQ (Trait and State) to Brazilian Portuguese, and to administer it to a sample of Brazilian university students in order to verify the factorial validity of the Brazilian Portuguese translated versions. Based on the findings, a subsequent aim was set: to develop a new and concise instrument to measure food craving. The FCQ-T has 39 items that investigate nine factors by asking individuals to indicate, for each item, how often each statement is, in general, true, by using a six-point scale (answers ranging from "never or not applicable" to "always"). The FCQ-T includes the following factors: (i) intention and plan of consuming food (e.g. "Food cravings invariably make me think of ways to get what I want to eat"), (ii) anticipation of positive reinforcement that may result from eating (e.g. "Eating what I crave makes me feel better"), (iii) anticipation of relief from negative states and feelings as a result of eating (e.g. "When I satisfy a craving, I feel less depressed"), (iv) possible lack of control over eating if food is eaten (e.g. "If I eat what I am craving, I often lose control and eat too much"), (v) thoughts or preoccupation with food (e.g. "If I am craving something, thoughts of eating it consume me"), (vi) craving as a physiological state (e.g. "I crave foods when my stomach is empty"), (vii) emotions that may be experienced before or during food craving or eating (e.g. "My emotions often make me want to eat"), (viii) environmental cues that may trigger food cravings (e.g. "Being with someone who is eating often makes me hungry"), (ix) guilt that may be experienced as a result of craving and/or giving into them (e.g. "When I eat what I am craving, I feel guilty about myself").
The FCQ-S has 15 items and five factors. Individuals are asked to indicate the extent to which they agree with each of the statements at the "specific moment", by using a five-point Likert scale ranging from "strongly agree" to "strongly disagree". The FCQ-S factors are: (i) an intense desire to eat (e.g. "I have an urge for one or more specific foods"), (ii) anticipation of positive reinforcement that may result from eating (e.g. "Eating one or more specific foods would make things seem just perfect"), (iii) anticipation of relief from negative states and feelings as a result of eating (e.g. "Satisfying my craving would make me feel less grouchy and irritable"), (iv) lack of control over eating (e.g. "If I have one or more specific foods, I cannot stop eating it"), and (v) craving as a physiological state (e.g. "I am hungry").
The original English versions of the questionnaires were examined for goodness of fit in previous research, and a 97% fit for the FCQ-T and 94% fit for the FCQ-S were reported 18 . As fit indices, the authors examined: the χ 2 statistic, the goodness-of-fit index (GFI), the normed-fit index (NFI), the Tucker-Lewis index (TLI), the comparative fit index (CFI), and the Root Mean Square Error or Approximation (RMSEA).
Translation and adaptation to Brazilian Portuguese of the FCQ-S and FCQ-T
Two native Brazilian Portuguese speakers independently translated the original English versions of the questionnaires. This was intended to minimize errors and diverging interpretations of terms and expressions. The two translators then met to identify and discuss differences found between the two versions. A version based on the consensual combination of the two translated versions was prepared and later revised by an expert and researcher in the eating disorder field: this resulted in the first Brazilian Portuguese version of the questionnaires. Another translator, unaware of the original instrument and fluent in Portuguese and English, back-translated the questionnaires to English. The back-translated versions of the FCQ-T and the FCQ-S were then reviewed by a committee (translators and eating disorders researchers) and sent to the author of the original questionnaires for approval.
To maximize the attainment of semantic, idiomatic and conceptual equivalence between the original English version and the first Brazilian Portuguese version, the questionnaires were distributed to ten individuals (university professors) who provided detailed feedback, which was then incorporated into a second Brazilian Portuguese version of the questionnaires. Subsequently, this second version of the questionnaires was used on a group of seventeen individuals (mental health professionals with experience in the eating disorders field) who were also asked to provide comments, suggestions and raise any doubts on unclear items or concerns, in order to further improve the translated instruments. These observations were also taken into consideration by the investigators, and minor changes were made to the questionnaires, resulting in the third and final Brazilian Portuguese version of the FCQ-S Cad. Saúde Pública 2018; 34 (5):e00144717 and FCQ-T, which was translated to Portuguese as: "Questionário sobre Desejo Intenso por ComidaEstado" (QDIC-E) and "Questionário sobre Desejo Intenso por Comida -Traço" (QDIC-T).
Sample and procedures
The translated and adapted original versions of the FCQ-S and FCQ-T were applied to a convenience sample of undergraduate and graduate students from the Federal University of São Paulo (UNIFESP), Brazil, who voluntarily agreed to take part in the study. Participants were students enrolled in the fall semester of 2014 who were at least 18 years old, agreed with the procedures and aims of the study and signed the informed consent. They anonymously completed the Brazilian Portuguese version of the FCQs and a short form indicating their sex, age, ethnicity, height, weight, whether they had ever been diagnosed with any eating disorder and if yes, when. They also indicated the time at which they had last eaten. Financial compensation was not provided to participants. The Research Committee Review Board at UNIFESP approved the study and all participants gave their written informed consent.
Statistical analysis
The two questionnaires (FCQ-T and FCQ-S) adapted to Brazilian-Portuguese were evaluated regarding their dimensional structure using, as measurement model, the well-fitted solution obtained by Cepeda-Benito et al. 18 where the FCQ-S has five factors and the FCQ-T has nine factors. Both scales were examined under a confirmatory factor analysis (CFA), in which, when the items (i.e., the observed variables) are categorical, it is also referred to as item response theory (IRT) analysis 28, 29 . As conducted in previous studies 30, 31 , three different estimators were used: (a) weighted least square mean and variance-adjusted χ 2 test (WLSMV), (b) maximum likelihood 30 , and (c) generalized least squares (GLS) 31 . Under such estimators, the goodness of fit underlying the items from both questionnaires was assessed through the following fit indices: χ 2 , weighted root mean square residual (WRMR) 32 , CFI 33 , TLI 34 and RMSEA. The following cut-off criteria were used to determine a good model fit: χ 2 not statistically significant (> 0.05), WRMR near or below 0.95, an RMSEA near or below 0.06, and CFI and TLI near or above 0.95. An overall conclusion about the fit of each model was obtained by considering these indices simultaneously 35, 36 . All the above-cited estimators are based on frequentist statistical approach. We also used a Bayes estimator, which is a more flexible approach in the context of confirmatory factor analysis, allowing informative priors specification for the cross-loading by using means of zero and normal distribution with small variance 0.02 37 . In the context of frequentist (traditional) confirmatory factor analysis, zero cross-loadings are specified for the factor indicators that are hypothesized as not being influenced by certain factors. Under such conceptualization of how a multidimensional confirmatory factor model is specified, such an exact zero loading might be viewed as a prior distribution that has mean zero and variance zero 37 . Under the bayesian context, a prior that probably more accurately reflects substantive theory uses a mean of zero and a normal distribution with small variance, where a factor loading is denoted by λ ~ N(0, 0.01), and 95% of the loading variation is between -0.2 and +0.2. Considering the standardized version of the factor loadings, values around 0.2 are considered a small loading, implying that cross-loading is close to zero, but not exactly zero.
Model estimation was performed with a default of 10,000 iterations for the two measurement models, with approximate zero residual correlations using the Markov Chain Monte Carlo algorithm, with unperturbed starting value information, and the Gibbs sampler 37, 38 .
Bayesian confirmatory factor analysis model fit was assessed with posterior predictive p-value and bayesian posterior predictive checking (PPC) using the likelihood-ratio χ 2 statistic 39 ; Muthén 40 describes that PPC is evaluated for the data at the Bayes-estimated parameter values. It is compared to a distribution of such values obtained by many replications of the sequence: (1) drawing Bayes parameter estimates from the posterior distribution; (2) drawing a sample of synthetic observations on the 12 outcomes given the parameter values obtained in (1); and (3) computing the likelihood-ratio χ 2 statistic for this synthetic sample 37 . While a low posterior predictive p-value (< 0.05) and positive 95% lower limit point to a poor model did fit, a well-fitting model is expected to show a posterior predictive p-value around 0.5 and a symmetric 95% confidence interval (95%CI) for the difference Cad. Saúde Pública 2018; 34 (5):e00144717 between the observed and the replicated χ 2 values for the bayesian centering on zero. All statistical analyses were carried out in MPlus 7.2 (Muthén & Muthén, Los Angeles, USA).
In view of the poor fit indices obtained from different analytical approaches, as a post-hoc procedure, a group of three experts specialized in eating disorders, in a consensus meeting, was invited to propose a reduced version of the scales including items that were considered by them to assess core aspects of food craving. The group of experts was called, regardless of it being a non-clinical sample, because it was fundamental to select the items based on the phenomenology of eating disorders, which is a specific area of Psychiatry, demanding specific knowledge on the field of eating behavior and its psychopathological aspects.
Results
Three hundred and thirty-one students participated in the study. Seventeen were excluded due to a previous or current diagnosis of eating disorders (self-reported). A total of 314 scores from the questionnaires were used in the analysis. Participants were 77.1% females (n = 242) and 22.9% males (n = 72). The mean age was 22.5 years, and mean body mass index (BMI) was 24kg/m 2 .
The fit indices' models for both versions of the "original" (adapted to Brazilian Portuguese) FCQ under different estimators are reported ( Table 1) . As described, regardless of the adopted estimator, for the FCQ-S, the fit indices returned as a poor fit. In the FCQ-T case, problems in the convergence were raised, because the latent variable covariate matrix (psi) (i.e., correlation between the latent variables) was not positive definite. Therefore, the specified model for FCQ-T, when applied to the Brazilian sample, is inadmissible statistically, being necessary to re-specify the measurement model.
Due to poor overall fit indices observed using both approaches (frequentist and bayesian), for both the state and trait original questionnaires, three experts in the eating disorders field were invited to review the items of the questionnaires separately. These professionals were instructed to exam which of the items best captured the craving construct. A statistician then joined the discussion to refine the construct by considering only the items that were identified by the three experts to best assess the core aspects of the craving experience. This resulted in merging similar items, reducing complexity and redundancies of the original models (questionnaires), and were then considered for reanalysis. The new models (questionnaires) recommended by the experts understood the craving concept as a unidimensional construct, which generated good fit indices (Table 1) .
Small adjustments based on theoretical assumptions were conducted via modification indices, where residual correlation among pairs of items were added for both models, resulting in good fit indices. In the case of the FCQ-S, one residual correlation between items 12 and 11 (items related to obsessive preoccupation with food) was found; for the FCQ-T, three residual correlations were identified as follows: item 27 with item 8 (items involving self-consciousness of the preoccupation or presence of thoughts related to eating), item 32 with item 33 (items involving ruminative thoughts of eating), and item 36 with item 25 (items involving lack of control over eating).
These modifications lead to the development of a new and shorter modified Brazilian Portuguese versions of the FCQs. The 8-item modified version of FCQ-T included the following statements obtained from the original version's sub-scales: 1. thoughts or preoccupation with food (4 items); 2. having intentions and plans to consume food (1 item); 3. emotions that may be experienced before or during food cravings or eating (1 item); 4. cues that may trigger food cravings (1 item) and; 5. lack of control over eating (1 item) ( Table 2 ).
The 5-item modified version of FCQ-S included the following statements obtained from the original version's sub-scales: 1. intense desire to eat (3 items) and; 2. lack of control over eating (2 items) ( Table 3) . Table 2 and Table 3 show the items of the modified versions of FCQ-T and FCQ-S and their corresponding original item numbers and subscales 18, 19 .
The shorter Brazilian Portuguese models of the FCQ-T and FCQ-S considered the items as ordinal (as originally proposed, i.e., Likert scale), so the robust WLSMV was used for the parameters estimation, except for the latent factors where the numbers presented stand for variance and mean, respectively. The diagrams of the Brazilian-Portuguese models and standardized factor loadings (and standard error in parenthesis) are shown in Figures 1 and 2 .
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Discussion
The present study was primarily conducted to verify the factorial validity of the Brazilian Portuguese versions of the FCQ Trait and State. Due to poor fit indices observed with frequentist and Bayesian approaches to the originally adapted versions of these questionnaires, short versions of the two questionnaires were developed which included only the items considered to assess the core construct of craving. The unidimensional model, with a one-factor structure, showed satisfactory fit with our sample data. In this context, the term unidimensional is defined as 'items that measure the same construct".
In comparison to the original questionnaires 18 , the currently proposed short version of the FCQ-T does not include items of the sub-scales "guilt", "craving as hunger", "anticipation of positive reinforcement from eating" and "anticipation of relief from negative states and feelings from eating". Likewise, the proposed short version of FCQ-S does not include items of the sub-scales "craving as hunger", "anticipation of positive reinforcement from eating" and "anticipation of relief from negative states and feelings from eating". These new proposed abbreviated versions of the state and trait FCQs diverge considerably from the concepts of the original questionnaires. It is possible that part of the lack of fit using both frequentist and bayesian statistical approaches may be due to a non-parsimonious models' structure a priori. Even when the more flexible bayesian approach was used 37 , the tested models returned poor fit indices. Despite being the most extensively validated instrument to measure cravings for food 4, 18, 19, 25 , the factorial structure of the FCQ original versions could be only partially replicated in the German 41 and Dutch 25 studies, both of which showed that the FCQ had good psychometric properties, though with fewer number of factors. In addition, another study 42 aimed to develop and validate a short version of the FCQ-T (FCQ-T-r) that included 15 items with the highest item-total-correlations selected from the original 39-item questionnaire 18 . The authors conducted two studies to examine reliability and validity of this reduced form of the FCQ-T. Factor structure was tested in study 1 (N = 323 students), which was an online questionnaire-based study. In study 2, a different sample of female students (N = 70) performed a working memory task involving food and neutral pictures. Study 1 showed that the FCQ-T-r had a one-factorial structure and high internal consistency. Women and current dieters had higher FCQ-T-r scores, replicating findings from studies using the long version 31 . In study 2, again, the FCQ-T-r had high internal consistency, and positive correlations were found with attentional impulsivity, restrained eating, and eating disorder psychopathology. The unidimensionality of the FCQ-T-r (Spanish version) was then tested and confirmed in a subsequent study involving two independent samples of non-clinical Cuban adults (Sample 1: N = 368; Sample 2: N = 246). CFA were conducted to simultaneously test model fit statistics and dimensionality of the instrument 30 .
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A different study 43 also used CFA to verify the psychometric properties of the FCQ-T-r (Italian version) in a cross-validation study. Again, the model that assumed the presence of a single latent variable showed an acceptable fit to the data. Recently, a group of Brazilian researchers translated and adapted the original FCQ-T and FCQ-S questionnaires to Brazilian Portuguese 44 and used intraclass correlation for semantic equivalence analysis, with satisfactory results. However, these questionnaires' versions were not tested in a sample that allow the evaluation of the questionnaires psychometric properties, such as the construct validity conducted by our group. In line with previous research 30, 42, 43 , the proposed unidimensional model for the trait and the state short versions of FCQs included the behavioral and cognitively affectively charged aspects of craving (Tables 2 and 3 ). Although there is no consensus on the definition of food craving, the intensity and specificity of the desire, as well as the ambivalence toward the aimed food, seem to constitute core components of the craving phenomenon 13, 42 . The previously proposed Elaborated Intrusion Theory of Desire (EI theory) 45 , which was further explored in the context of appetitive behaviors and food intake 46 , may offer a framework to understand how motivational context can affect the conscious experience of craving. According to EI theory, the key process underpinning craving episodes is the progressive elaboration of target-related thoughts, initially recognized as "intrusive" in nature. In other words, an intense desire for a particular food may be pleasurable when immediate access is 
Figure 4
State information curve. possible and when there are no immediate concerns about negative consequences of consumption. However, craving can be experienced as particularly aversive when consumption is not possible or in the context of attempted control. In this case, motivational conflict towards approaching and avoiding two competing goals (e.g., eating chocolate or sticking to one's diet), gives rise to the fear of losing control 45, 47 .
This study proposes an alternative way of assessing cravings for food, which should be seen as a unidimensional construct on a continuum of experience ranging from mild to extreme. After being tested in studies that conduct exploratory factor analysis, we expect that this reduced version of the FCQ can be considered for use in investigating the food craving phenomenon in Brazilian samples, where this research field is limited by the unavailability of instruments developed for this aim. Although our brief versions of FCQ-T (8 items) and FCQ-S (5 items) included statements from different conceptual craving categories, as defined by the original author 18 , those items refer mainly to the core unidimensional craving construct, grouped as the affectively charged and goal-oriented character of the craving phenomenon. It may at the same time have the advantage of excluding: aspects which are difficult to report (such as habitual experiences of hunger), or aspects that may only be epiphenomenal to the craving phenomenon. Another important aspect that can be considered as a strength of the proposed brief scales in this study is that they potentially improve the applicability of the original and longer scales, especially in studies that involve repeated assessments using multiple questionnaires, where the application of brief scales is less tiresome.
Despite the strengths of this study, there are some limitations to our conclusions. It should be noted that this study provides the translation and adaptation of the FCQs, the study of the factorial analysis of the original Brazilian Portuguese translated version of the FCQ (State and Trait) and its modified short versions. Future studies should conduct an analysis of the psychometric properties of the Brazilian short versions of FCQs, particularly in groups of individuals with obesity and eating disorders. In addition, the study participants are considered to be from a convenience sample because they were students in the university where the study was being conducted. Extending the evaluation of the questionnaires to other ages and sociodemographic groups seems crucial. For instance, the validation of the Brazilian Portuguese version of the FCQs in children and adolescents would be of interest, as they represent groups in which interventions focused on the prevention of food craving, binge eating and consequent weight gain are lacking. In addition, invariance testing for different groups (i.e., age, sex) will provide future insights about how meaningfully the scales are comparable.
Contributors
M. F. Maranhão contributed to conceptualization of the paper, interpretation and manuscript preparation. N. M. Estella contributed to data collection, data entry, conceptualization of the paper, data interpretation and manuscript preparation. H. Cogo-Moreira contributed to data analyses, interpretation and revision of final manuscript. U. Schmidt contributed to interpretation and revision of final manuscript. I. C. Campbell contributed to data interpretation and revision of final manuscript. A. M. Claudino contributed to conceptualization of the paper, interpretation, manuscript preparation and final revision. 
Resumo

